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Stroke Rats via Regulating the AMPK/GSK-3 P /Nrf2 Signaling Pathway
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[Abstract] Objective: To investigate the neuroprotective mechanism of Naoxin‘an capsule in rats with
ischemic stroke based on the AMP-activated protein kinase (AMPK)/glycogen synthase kinase—-3B (GSK-3B)/
nuclear factor erythroid 2-related factor 2 (Nrf2) signaling pathway. Methods: A rat model of ischemic stroke
was established by the filament occlusion method. The rats were divided into the sham—operated group (no filament
insertion), model group, Naoxin‘an capsule group (0.72 g/kg), AMPK activator (AICAR) group (100 mmol/L), and
Naoxin“an (0.72 g/lkg) + AMPK  inhibitor [Compound C (CC), 20 wmol/L] group. Neurological deficit scores were
assessed. Cerebral infarction volume was measured by TTC staining. The levels of superoxide dismutase (SOD),
glutathione peroxidase (GSH-Px), and malondialdehyde (MDA) were detected using a microplate assay. Apoptosis
in brain tissue was detected by TUNEL staining. The protein expression of nestin and nerve growth factor
(NGF) was detected by immunohistochemistry. The protein expression related to the AMPK/GSK -33/Nrf2
signaling pathway was detected by Western blotting. Results: Compared with the sham —operated group, the
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model group showed significantly increased neurological deficit scores, cerebral infarction volume, MDA levels,
apoptosis rate, and expression of nestin and NGF protein, while the activities of SOD and GSH-Px and the
expression levels of p—AMPK, p—-GSK-383, and Nif2 were significantly decreased in sham-operated group (P<
0.05). Compared with the model group, the AICAR group and Naoxin’an group showed significantly decreased
neurological deficit scores, cerebral infarction volume, MDA levels, and apoptosis rate, while the activities of
SOD and GSH-Px and the expression levels of nestin, NGF, p—AMPK, p—-GSK-3B, and Nrf2 were significantly
increased in AICAR group and Naoxin‘an group (P<0.05). Compared with the Naoxin’an group, the Naoxin‘an+
CC group showed significantly increased neurological deficit scores, cerebral infarction volume, MDA levels, and
apoptosis rate, while the activities of SOD and GSH-Px and the expression levels of nestin, NGF, p—AMPK,
p-GSK-38, and Nrf2 were significantly decreased in Naoxin’an+CC group (P<0.05). Conclusion: Naoxin‘an capsule
can inhibit oxidative stress, reduce apoptosis in brain tissue, and exert neuroprotective effects in rats with ischemic

stroke, the mechanism of which may be related to the activation of the AMPK/GSK-3B/Nrf2 signaling pathway.
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